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<57) [Sift] 

•caw] manags*, ^sntRU±mmit, s^k. 
• csieK] \tf$V)*mfrmmz&WLmu 2 1 *»i«r * 

ZLSi:, M I M+Wlv:? 5 1 £Sfi[3SB2 1 OffiSK: 
Bf&iTZXmt. MIM + tAy^5 1t, it-sm^m 
#»&±<D/?rgcD«Jf&£Aft<t:£l^X h 3 8Tt5ll 

ill 1 £J£firf £111 <DT-ifc -5. 
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«±t(C«S«»$rS»L, ^©©^. U7W7l:i 
0 JtEW yX h tiB't yX h ±© ±Em&S»¥i £Bf? 

* U T ±EB»r S © SI*£© ± C ±f 3«S £ MfSLT S IS <h 

* <h £ ± II *fflffi*fi)c L T H -5 *«HIgS K *3 (,» T . 
±£*« t 

n. 

•C»*«3] »#*2fcE«*0*«l3KK43l>T. 

■cm** 4] &mm?£fz\tmwim?£, h7>-^ 

It. 

±ES»* : F$fctttt»* : F*»J*Ufc©'&K±Eh5 
^^^*±E**±»c»J«t*xat**trct*» 

■mxms] gt*JB4CE«©^«iHigsosijs*^n 
±E«»* : P*fcattft*?*±E*«±iw»j«-r<&± 

EXgtt. ±E««*iBOB-«*0!)±lc»l<t^UJI! 
n (nfil«±<Dtt*OSS) 

IU ^©©*>. ±EftBWM*<D±E*«±©WR<D« 
«±C»J«Snfc«#K*V*l»*UT±E3f»©(ll«± 

»c±E§«im^ * tzitmmm? z&di-t * o , 

±E5K»*^*fctttt»* : F*»*Lfc©%(C±Eh5 
©*««*©±E*«±©IMH::±Eh 5 

m. 
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•[M*^6] ^*«4fCEtt©*«!lsJHO»jS35fffi|c 

±ES»*^-*fctttt»* J 3 l *±E*S±iC»i«-r*± 
EXStt. iESMfc^S^ttiBiMfrftaSlCDaflET 

iESftJlt^isfclifcli*^*** Lfc©*> tc±E h 7 
v-v?X^Sr±ES«±JCJgJ^-r-5±EXSIi, ±Eh? 
•> vT. * £fg 1 ©t§g«T©Sg 2 ffllSt±EIfil3 

10 ft. 

±E*il!i*^ * fell**** j***.*/^^"*?* 0 , 

g£9t>il5fiT±ES1£±KJgfi££n*:. BaSrTi 
O3 . S r T i O3 ; *fc«T a 0^6^-5 fc©Tifc3 

*©±«tCi*IBI1K©Sffi£WTS±E£lS3&^£fcttlig 

iftm^^xESffixtc^-r^xst, 

±.ft&W>m?&rz\m®%?£±tZ&1R±£*:l'iSX h 

«9Igt, 

Kl^vT, h©5^©±ES«©fi>Tg©eil«£«?g6#£ 

±E/^-z>^snfc±El/->'X h±i±E0rR©SR 
*±i U *-©©^. 'J^h-^^ICJ; 
30 0±ES«A^XEUvX HtiEl/yX h±©±Ett 
*»»t*»*UT±EBfB©««±C±EN5>^X 

±EU 7 b*:7©©-fc.±E»Bltt©«&©J?;*UA±©J¥ 

•[W*«9] M#^8lCfB«©*«[eJS8cD§3it7j?£l;: 

iESib^^fefi^Dj^^^, ^©±^(r»W«©S 

40 ±E*«tt#©»S#±E*BM*<OWffi<0J*S6<l±T* 
0. ^O. ±E*Wl->^©RF«ffe£f9T/£©M«T<i: 

•[«*510] h^>-^ 

±E«S± ±EaS©J¥ $ £*±©J¥ S ©^JSW^^IS 
• [liJfc*! 1 1 ] M«« 1 0 {CE«©*«llI!S«r*5^ 

50 
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^- 5 jp s t » s n i s #® t r s mm mss. 
■mwommtzmw) 

•[0 0 0 1] 
-[0 0 0 2] 

•[ft*©&ffi] H7, 09(f) «. N.Ayaki. 

et al. . Proc. 1988 GaAs IC Symposium, P 10 1 — - 104»C 

»«snT»r»*a*o*«ig!5 (io **-r*fiBia*c 

g§ (MM I C (Monolithic Microwave IC) ) 
IT, Z\(D=Ey Vis-j^Vf 2 n&mi&m&tt, MIM 
<Metal-Insulator-Metal) +t/V>^ tfb^*****: h 
5>S>**£*. fcS4M*i»# <G-aAs) *«±K* 20 

•[0 0 0 3] 07, 09(f) lC«fr>T. lbtift^H* 
(GaAsSS) . 2 0tt^«9¥i#Ml 
b(r^fiK^nfc*SIHlg8s lOaWlOblt AuG 
e/Ni/ AuiOWt-S'^^tl. llliTl/ 
A 1 / Mo J;0^-5y- htlST*^. 2 3BT 

•i/ Mo/ T i / Au/ Mo c k9&$Tg&&Jg, 4 01J 
a*i«#SISI (S i NR) , UdllTi / Aui0)S5 
±gB&Jl3T&3„ S^IC. 14a, 14b. 14c, 1 
4 etiT i/ AuiOfiSEMi, 1 2 0, 1 5 0(i 30 
/Vy ->^--> 3 >I8I (S i ONI) , 1 6 OttT i / A 
uiOftSMlil, 17 0HAuJ:f)S:5l7y'J 
140a. 140b, 141c, 142c, 14 
Od. 14 0eli3>^?h*-m5. 
•[0 0 0 4] Z\<D£.o\Z. {fc£&l#l»#8«l b±fCi5 

^t, y-hmasi i&#. t-s-^tn oait 

-Syi'lSlOb^filcSnT, r- y > 

VX-5> 5 owmtfLtstiT^z. 

•[0 0 0 5] TSB&SI 2 3 &tf±SB&Jg 1 4 d 

ifiKsnti-^. ::t, ±S5&fii 4 d mim+ 

5 2<D±g5mSTfe^><»:tt>IC. MIM+t/^ 
5 2<7>3iaJL-Eg|<»:&c>T^-5. ftt, ufflMI 
M+r/v>^5 2ti, ±IB{b^¥^ff h7>y^^5 
OKStL-T&J&MiftoT^S. 
■[0 0 0 6] t^5t. t;U>"y^7^^DiSI9isl 
Kffflnen^M I M*-frA?->* 5 2 (Cfi, KKTO&W 
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5. 

•[0 0 0 7 ] ®<D&$.&mz-rfzS?>. TSB&JS2 

•3. E&&J3 1 4 ©BlJPli, +»(cJ9<^£oT*30, fisj 

A*. 1 OGHzOi^CH ftl-en, 2 5 0 05f>^ 

•[0 0 0 8] X. <2)©S*$ri^fc-rfcJ6(C. MIM+t 
t^sf S 2<D±.Un®. (EH&S14) ^&<OEM(0§l 
ttSL-tt. ±IB<7)XT-/'J r/1 7 0-eff^t>n> TSB& 
§2 3cOA^->X^v?TCD«^ft(p^|»ihL.T^^. 

££(c. as«#iSliSI4 otcii. «isttic£fl:©4>&ns 

•i N(t*«ffl^6nTH*. mtf. ffigBffl 0 OVtA 
S i Nitt, ^-CDMJPS- 1 5 0 0 

0, CCDM I M^-fA'i'* 5 2\t. ±fE<D©<D3:#<D4§ 

4 0 0 p f/mm2 £ t lCfc*. 

•[0 0 0 9] ^(Ctie*<D ; &/'J->>7^V-1'i7P^m«lHl 

5 0 «:^(Cf^|?bT^e. M I M+tA->? 5 1 £f£SS 
<a) ~(f) £09 (a) ~(f) £\Z7ii-r&WWm&m^T 

mwrz. 

•[ooio] *r. 0 8(a) \z7jk-f£oiz. fc&m*m 
MSicii;, mmoy h*7\z£D*-zv?mM 

•10 a. 1 0 b£jgfi£b 08(b) K^Ti? 
K. h 9 0 1 c ±»c»/ST 

*. 08(c) (c^-r^ofc, 

ffi 1 c tCX-y^>y^ff^^S«[HlgI5 2 0 £Jfcj5£-T5. 
cn(C=k0. S«G0SS2 0 «r^-r-&{b^#»<*»ffi 1 

•i b±tr> niAi tMot£m--kmmisT. &mm 

■(Ti/Al/Mo) 1 1 OSrU-v'T. h 9 0±lC)EM£T 
£<h<ht>K, y-Mil i^»ffi(Hlge2 0±(c^eJc^- 

®¥m&&w. i b tcfesssn*. 

•[ooii] ^-©<d*>. 08 (d) ic^-rj^tc &mm 

•1 1 0 tifotCU^T. b 9 0J'J7 h*7LT. 
M#Mlb±^^SL. 08(e) tC^f«t-5lC, 
l'-/Xh9 f-t7lfcft^*S*SSl b± 

AW 3 >11 2 l*S»-r-5. 

^3>I1 2 l<&ttaftfc<D^. 0 8(f) iC^fct^ 
IC. >^ 3 >mi 2 l±tCU>?7, h3 0*Jgfi£ 

ClCDJ:^7i{k^*»«:»« 1 b±!C. Ti, M 
o, Ti, Au. Mo£H&&»L.T. 0 9 (a) lC^-f 
ik5tC. l/yXMOiC^l (Ti/Mo/Ti/ 
Au/ Mo) 2 3 0 Sr^T-StifctC. At-y-^— •> 
9>I121 ±(CTgB&S 2 3 Sr^-r^>. fUT. 0 
9(b) \Z;ii-r£o\Z. Mi2 3 0ttfci:l/y^h3 
0S'J7 y>*7LXfr*>. 09(c) A?-y 



(4) 



«M¥8- 1 113 7 7 



5 

•>^--> 3 >m\ 2 1 ±iTS6^«2 3±£\zmn&m 

14 1 Z\<D<D*>. Hr- 5 i7*gg 1 0 a± 

1 0 b±. a^tc y-Mii 1± 
;vy>"<->3 >k 1 2 1 tmn#Mm4 1 <!;£ 

HlSl/T. J>*^h*-JH4 0a, 140b, 14 
•lc. 142c$Mt5. ^ntCtO, 09(d) 
^■ck^JC. Zl7i"<->3>I120iSifl:ii40 

ta^^ans. ae>ic ^n>^^ 

Sf«#SISi4 0±KIcig|&Jg 1 4 a, 14 b, 14 c, 
■14et. -tSB&Jgl 4 d tZB&L-tZttbiZ. KH io 
SIHa, 14b, 14c©— BE£\ a>37i7h^— 
JH40a, 140 b. 141c, 1 4 2 c rtKJgJ&T 

0 9(d) ©fcK, t-$7?1110 
a. 1 0 bty- hS® 1 1 , S6C, TSB&IS2 3 

EMIHa, 14b, 1 4 cJC^i^Sn^ti: 
<blC." M I M> + /V>^ 5 2*tfl;£*¥3H$:*« 1 b± 

icfessans. 

• C 0 0 1 2 ] -E-H, 0 9 (e) (C^T «fc 5 IZ. mnWB 
R4 0©aS«)-«c. E»4I14a, 14 b, 14 
c©aii, ±8B&J!l 4d<D&Wt\Z, J\y$"<—$' 20 
3>il51 SrJ&fiTrS. /X v 3 >« 151* 

Wm&. ±S5&)Sl 4d±cSSIiSl 4 e±<hCD/-W 
•>^—>3>lll 5 l©-«tR*LT. uyzzvit. 
-M4 0d, 1 4 0 e ZBifctZ. cntCfcO. n > 

h7j>— )V 140d, 140e tfiWLmmtrty 
->3>Rl5 0*»«Sn4. -?"©©1p. ttM&M 
•16 0T, -tgB&K 1 4 d <hS2i&&« 14et Srjggg 
U aSK. ISI1^8160l:i7^Uyyl7 0J 
sSttT. 09(f) K*-r*y«J ->7^v-f i7D^«[5j 
!8«li)ct5. 30 
•CO 0 1 3 J 

-co o i 4] ftjfccosig^frm, U7H*7ii, u- 

•/X hB5*&<h*©Ig£Sfc&l;:±feT8K&Jg2 3 £Jg 

-?-©&. ±sestm*^fffii4 o^jg/s-r*. -© 

IS, U7ht7m WvT, hRfc£&£©Ig©I8©g « 

TSB&K2 3 cit«=»l4O0fp1 
©#ffitc£<&£*iTL£3. ';:©J:3&JMfr*>iMfc* 

ts.a\z^^mm.^<r>%^Vj<tzt>\z\%. ^©niss 
^c«. gf*ii4 o«se^Ha<&+»tc^€r< t&< 

RFfEiOfet»l:At< LfcttntfftSte^. 
«. !Si^i4 0©J*a£ 1 5 0 Ot>^hD-A 
£A±»CtT. M I M+t^ty^ 5 2®R FUJEES: 1 0 ~ 
•2 0VitJ|^ RFfEAtio~2 0Vl:fc^b^ 

3*. st#ii4 oo&mmmz 1 o o va.kict>Lfc so 
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^<4otl/SU, M I M^-^/N'v^5 2©a<=>&-5S5 

tt«fc*»H«T * * i: H 5 IQBfttft *. 

•[0 0 15] il0(a) ~(c) W»rffi0(c^-r* 

5 0«M1, TSB&JSSi2 3 a <h§jf«<*SBl4 l 

^tustntf. as«ft:»K4 orojf a*/ha<-c^-5 

t#xe.n-5o £©75ft£ffl^3<!:. 
^-/3>11 2 lfr£TgB&JSBi2 3 a£f$£Ufcf& 
(I. T»£««2 3 a©-»jW*3c*n*irrK, {t£ 
afi*h7>-/X^5 0«y-htSi lftifwfSM 

14 i £&»-!rntf, ±iB^Kft*H*jsaric /t* 

->^-->3 >K1 2 l»6T>M2 3^K?*t-^^i: 
C©i§-&, l\-v ->^-->a >il 2 1 

<3n&<ftr3TL£ -5. 

•[0 0 16] S£*©V-f i7D^y U->.yi7*«[nI 

K, &tf-£©$?&73ftTtt. iS®#»Bl4 0l;:, e r# 
S i NlW-tni 0 hi&friZ-kg^. B a S r T i 
O3 . SrTiOi; T a 0&£:©<8!lft£ffl^3 Z. tfr 
X'ttj.^t^offlmtf&Z* fBJSfc&e>tf, BaSrTi 
0 3 ©JifcBitCfi. 6 0 01CKJ:©M^St*0. d 

^SA-5©T> M I M=^ + /1->^5 2©Jgfi£BfJC, 
*#*h7>yXj7 5 O^k^tTLi^fc^T* 

-co o 1 7] *%hj«. ±jj©j;5fenH**iH-r*fc 
j6(c^canfcfc©T% sft^^-^fctt^ft^^rt^ws 

*ffiBS«SfcO©^fi^tf^T#^««[51?S©Saifi75ffi 

zmzz-tzsmt-fz. h7>-7x 

^ ©^ffi * Effi f^ST # ^ *«0!S©8![ii7J ft * n % 

-co o i 8] ae»ic, #fgwi. ±iBS»^^^fe«flg 
[si-a«±©h^>> ; x^©sB»iiasKA±© 

-co o i 9] ztz, *mmt. s«±ic ^tmm^fz 
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•[0 0 2 0] s^tc. *%w\t, ^mm^^rzimmm 

^thy> ; J7,^i:<Dmmi. tcitm< r z. t& 

\t, %.mm?$.tz\t&mm?<»®m.£M3:-rzzt<DT" 
e s m m 0 & £ t# s d t £ e t r % . 

•[0 0 2 1] 

• [ISIS £8?&-T <&£#©#&] *«BqtC^A^*«[Hl?S 

ss^saig-rs^sic^^T. Kaftan i» 

ffig©®is£±i:K«&*m£&;*U -€-©©ft. U7h 
^Ki^El^X h^EUvT. h±©±ESffig& 

•[0 0 2 2] *&wizfrfrzmm®& («#5i2) \t, 
s.mm^tzimmm^t, h7>yx^tss«±i: 

^±t2<gg:&gi$#tc!g:tte>n. ±e h 5- >v j x^*«± 
EiSl£&gB#fcl8:tt£nT^£C££#&<hT5*>©T- 

•[0 0 2 3] #fg9iKa^3gMBlHl8§ (§9*313) (J. 

±te*ffliH}?s («*^2) ic*5^t. ±E®&&g&#^ 30 

Bftfr* ©±E h y > 9 ©iS £ £ £ <t £f# 

& if •&%>©!?$> 5. 

•[0 0 2 4] *^agiC*^^»ISlHlSSroSjg^fe (»# 

*5^T. ±E«»*H t *fctt1lg»JlH t *±ES«±K:» 
±E3Hfc* : PifcM:*B»* : Ffc#j*l,fc 
© ft \Z ±IB h 5 y V* 9 £ ±IBS«±JC Mf&T £ I§ i 

•[0 0 2 5] *%w\zfrfr2>mm\E\&<Dmm*m (is* 

31 5) it, ±E*«[ElR<Z>±£Hift#& (§S#Jg4) K 
±ESft* ; FSfctt1£l(i* : F«±E*«±K:» 

fi£-r*±iBia«, ±es«*ffi©raH*«©±Kis i 

fclr>LSBn (nttHSl±Ott*©»») OBttt#*CO 
MffTflML -?-©©ft, ±E§Bltt#©±ES«±© 

(0 ««±ic ilBSft*^ * fc ttffiKi*^ £fgfi£-f 5 ft © 
T?$>K), ±$ti§;®)m : ¥-£fz\tmmm?$ : MtfLl,fz<D-*,\Z 
±E h 5 > vX^S:±IBSfi±IC^dc-r^±iBie«. 50 
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±EWS©**«tt©±E*«±©»*lC±E h 7 > v 
•[0 0 2 6] *89)lCdifrSft1Xlsl!g®Hifi#& (It* 

*6> it, ±&mmm»<D±&&m%m (ts*«4) «c 

±ES«±ic#j*-r*±Ei8tt. .Leh?>3?;i4r* 
IB i ©as^T©ig 2 ©»£T±B*«K:»fc-r* t>© 

•[0 0 2 7] *KHI;:#>At£&iXla|& <»#JR 7 ) «. 

*», ±Eh 5 >v*X* »£!*©»««£ 0 t>*ilTM:ES 
«±lCfl£fiK£nfc. BaSrTi03, SrTiOj, 

'CSS. 

•[0 0 2 8] *5£W(C^*^*ffllHlK©S!ljfi^a (W* 

*3^t, j e©±^n»^«©iis*#-r-&±iBSi!j*^ 

*fcttffi»*^*±E3l«±t««-r*XSt. ±ES 

lit. KUS?^ h©5ftO±E*«(DBf»0!)«Wt*tt 
■5SB»^^4bT±El/vX hS:±E h9>> ! 7 l ^©« 
S/^->S:*T-SJ;5A^-^>^T-5ISi:. ±E 
A'^-->^$nfe±EU-^X h±<h±EfilfB<Dm^± 

ES*^6±EU-S?X ht±EW^ h±0>±E««tt 
«t€»*UT±E»fBOfH«±«:±E h7>y^^O 
SiSMt^lSt. ±E'J7 h^-7©WftJiE»K 

•(0 0 2 9] *5BB^lcA^^*«@gS©S!ji^te 
«9) tt. ±E*WlHlSS©SiS^ffi (M«9(8) lc43^ 

©«SSr#-r^^V/t->^T*0, ±E^SSJ«©I5$ 
di±E»K«©«ffi©»SR±-C*0, ^o, ±E+-V 

•[0 0 3 0] 3|cK9il=^«ftfllHB <»l*«l 0) 
±K*«»J«UT»r»4*S[SKK*»,iT. ±ESK^^ 

sfcttfUi&^tt. j e©±i®ic»^©mffi* : fl-r-& : b 

©T'*0, ±E«a±t:±e«&0>0£EU:0)JP£©£ 
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•[oo3i] *X9icj»ft>«ftfliiBiis (m*m i i ) 

±fs*wiHiss \ o) estv-r, ±sbs»^ 
?£tttemmm?w. *<D±mzmmvie>mm&&-?2> 

* * we <D ffi t t -t * jp £ t * -s c t * n& t -r * 

•CO 0 3 2) 

■wm) ammi) c*»ti*. g»i?t^$ft 

Sft8B#<t£*?-3±ES«£J&firr5ie<t, ±Eg 

»*^a^tt«ft***±ES«©ftii:fctt#fc»j*-r 

&l/yXht«5Igi:, il/vX t-©?"5©±EiiSgr 
S ±12 b 7 >S>* * ©mgg/1 * - > T* £ -5 1\9 - 

'J7 h^-^lCiDilBWv'T. hi:±fBUvX h±co 
±E««tttt <t L T±EW g©M 4£© ± \Z ±E* 

&£^fiS-r£Ig<b£^frc:<b^<E>. ±ESSS:ftaitf}-<*: 
±E<fta«c«»tOft3g<0». ±E*ftft 6 «D± 
El^X h©iSS#<£<ftD, &<ft-3ft#. iOIEES 
ft ± IB«® /X * - > tfiMtfL 3 n 3 . 

-co 03 3] (i»^Ji2) tcfcu-nj. g.mm=f- 

UT^iJMJIigttKiiHT. ±ES«*<BgftS5»<hffi 
ftfc«#ft**U ±BS»*^*fcttl)B»* : P36*±E 
ttS4»»CRl76n. ±Eb7>v*7.*#±Eiiil£ft 
»»JcR»t6nT^*Jlt*»6, iEftftiti^ £ftttt£ 
»i*^*±E<SaftSK»tcjgB£LT» rtiiiffiifii 
SUy^hTS^, *<DC)*>, WiVisTs b©-3"£©±E 
&g:ft$#±©ffig©m@£&5g&#£l$£bT. ±E 
^ S>7. h £ ±E h 7 > 9 (DMMrtf - > * *f -5 J; 

t±EBf»©««±tK*#UT. ±EI«C±Eh5 

±EiS5&ftgB#;^ £©&;*£. ±E»ftftffl»t±Efi 
®ftgS»<l:rogScD»KrtT/jNS < T€?3. 
•CO 0 3 4] (IS*JS3) C&fr>Ttt. ±E*fS 

@& (iS*Jl2) icfcUT. ±fB<SgftSi5»*^ro±E 

&®m?$Ltz\mmm?<»&2/)^ ±E«sft»»*»6 

©±Eh7>vX*©&£{UTT*&-5;i<i:fr'b. ±ES 
i!)^^ift«*gi!)^^$:±EfiSftg6^tC^)SlEbT, £ 

f © 5 *, <D±%d,m&umft±<Dffi&v>mm$ : a 5 sb#£ 

iffiU^ h±t±EmSlC0Si^±t{Cgt»bT. ±E 
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jigJ£lC±E h 7 > v7.*<0«<i£^)5£-t * C £»c J; 0 , 
iEWvX b©±EiS5&ft8B#;!»'=>©ia5££> »fifc+© 
±E h 7 >vX^0)iSi$ tCfSUT^fe-S C <h#T£&. 
•CO 0 3 5] #fg"!li (tt*JS4) e&VaTll. gftjji^ 
£ftlif£Sji^<!:. h5>'>*X^i:$:S«±^»a»Bg 

^*ftttflllft* ; F*±ES«±lC#J«-r*2:S£» ±E 
SKjjfli 1 * ft tiflglb*? * ff*fiE b ft co *> tc ±E h ? > ->* 

x^^±ES«±tc^fi£-r-5is«t*^t;ct^e,. ± 

<. ±E3»J5li^i;ftte&®J^£^fiETi*-5. 
•CO 0 3 6] #fgi^ (W*^5) IC*^T«. ±E*SI 
0?Sco«ii^ffi (I9*«4) tcii^x, ±ES»ig^* 
ft«^»Kl^S:±E*«±(C^fiEr-5±ElS^. ±E 
Sfi«ffiC0|Bl-m«cO±tC^lft^t^n (nlilRi 

^> ±EftKtt#O±E*«±©Hffi<0«*±K»ricS 
tift«»Kn*»*UT±E»f»«>(||«±K±Eg|ft* 

^^fctt^»>m^<&^fiic-r-&fccD-r$.o. ±.m%:mmT 

20 $ft«fig»j^^^^Lft<0^JC±Eh5>v'X^^± 

±ES«±<Dfc«(C±E h7>y^^5I{Et5 fccOTr 

±E«»* : P*fcttllE«i*TO»j««f»c, iSh7>y 

•CO 0 3 7] *%BJ (|g*^6) «. ±IB*?9[5]?ScOS!! 
ig^?£ (lt^54) icfc^T. JiESid^^^ftttfgKi 
*fS±EM±l:^T5±El8B. ±ES»* ; F 

ztcummmTzm i wi&«T±iB»ffi±tr^Rg-r^fc 

30 <ot*0. ±ESld^*ft«figli)^I^^^B£bft<o*, 
lc±Eh7>v7.^^±E»S±(C^fiE-r^)±EXg 
tt. iE^yyX^JS 1 cosa^TcDgs 2 ©iSST 

*fttt*»* : f*±E»l©fiaE"C»JSKUTt>. d©S 
•CO 0 3 8] (1»*«7) JCi5^Tti, 

sft«SE»^^<i;, h7>isz?tzm&±\zmmmi& 

UTt»**«BttlC*HT. ±E§i))^ ; ?*ft«tg«)* 
?*t+ + ^v^T*0. ^+^/1->^©HI«#:*J, ±E 
40 •h7>v7.^^)5£Pt©fiSJ;Dt>iS5fflT±ES«±tC^ 
fiE^nft, B a S r T i O3 . S r T i O3 ; * ftteT 

•CO 0 3 9] #IS9j (M*^8) tt. S»^^ift«gg 

*aiHlSSS:S3jg-r-5^ffi(Xi3l>T. ^-©±^iC»^^© 
«®*wr^±ES»^T$ftfifgl))^^$-±E*ffi± 

Iglt&UyXhflEoIgt. iUy^hfflo^ 
so ±fBSfi©j9rg©f®#£&3SB#£|&i£LT±fBl^X 
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X h±£±Effig©®*£±i:Ka<i*m£«#U ^© 
©•£. 'J 7 h^-7ICJ;i3±8e*ffi^e.±!eUv ! ^ ht± 
fSUvX h±©±E«®SB#<»:£Bfc£UT±Ej3?g©® 
8±lC±Eh7>^X*©mS£^J5JtT3Ifl<!:. ±12 

&KaB#£±E©ig^lltK©mffi±fCfli<Mrt SIliS; 
^tJCh^e, ±IEUvX h©iS;*te, ±£HMft©tt 

•Co 040] (is*99) tc^^xti. ±eh« 

@&©±E$Jig#ft (W*fl8) (CiJl^T. ±fBS»* 

^fcttnguurpa*, 

.^t/V/j'T*!). ±E$HHtt©ffSJ&*±E*MI1*© 
«ffiojp$W±T*0. ^o, ^IB+r/iv-rS'WRFa 
ifc£ift:£©M«T<ht-3J5£T&-5.~ <h;o><=>. ±fBU->- 

xh©j@s3te, ±ew«tt©««©m»*HK<&0. * 

[0 0 4 1 ] *IS9J (11*31 1 0) lc*frvrtt. 

»t6nTt»«CtjS»6. ±ES»* : f*fcttHI&* ; F* 
JBfiJcUT. mtiESfii^l/^ hT&fr>. ^©© 

T. ±tB®^(C±IB K5>->'X^©m^S:Jgfi£b. •?-© 
©5, ±E»Ktt©««±K±E£Htttt*»riET# 

•CO 0 4 21 *89! (St*gjll) £*fr>Ttt. ±E* 
HHK 0) K:*lr>T, iBSHaH^fcttH 

^<&o. ±E&M8#©jP3#t±EftRtt©«&©jP£ 

MKTtt6IISTJ*4Ci*>6. ±ES»*^*fctt 

^-©©^. ku-^x h<Dot><Dffim<z>mm£&o& 

*J£±EUS** h±t±EBfB©**±tK«»Ufc© 

^t7LT. ±E««»c±Eh7>^^©«a*»« 
L. -£©©•£. ±E»Rtt©«&±t;:±E&R8M*£Jg 
JfcTil. ±ES»* : F*fcttfi6»*^©RFti* 
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tt. ±EE*»c«t0BrS©«£tTCft4. 
•CO 0 4 3] 

•C*i£{s*J] 

hi. 0 3 (i) tt, *jfic«j i ©maisiss no 

-f i7P&*«leI8S (MM I C (Monolithic Micromove I 
£)) fit. Cffity 'Jv-yi^-f ?amm& 

@Kti. M I M (Metal-Insulator-Metal) ^W^^t 
10 ffc-&W^h7>^?tS, fb^*¥*# (G a A 

s) x«±fclMl»j5fcL;fct>©Taa. 

•CO 0 4 4] HI. H3(i) iZ&ViT. 1 tt±E©fc& 
(GaAsSS) .2 0, 2 1tt<t^f 
i§#S« 1 (C^s£;*ftfcg«tH]g|$. 10 a. lOblW 
-Sy^m^ (AuGe/Ni/Au) . 1 1 fjy— h 

mm (t i/ a i / mo) cnsotitis 

HgB2 0i:tt. ±a©«*«Tj4'«fc'b©4:Bi;'b©-C 
**. ^bt, 1 CS4K09H 2 

20 ©)Kffi^6ft*fia:«t»»4:. fl:^****** 1 ±© 
S«[HlSi5 2 0. 2 l©«Stiffi«^e.^-5SSfj:^t 

-S.'yt>nffi 1 0 a 1 0 btfimtfLZtl 

t. WL^m^mfoYvyvT,* 5 o^Dssnxn*. 

•[0 04 5] 2 teSSGOSC 2 l±JCs9:tt 6 nfc-lfe 

t* (S i OK) . 3«^»^2±(CiSlt^»nfcTgB^ 
-M (Ti/Pt) . 4tt, THAHSilcHitStifcH 

(s iNR) . 6i$mn#mm4<D±.m<D-m 

30 )cl2tt£nfc±g&&fS (Ti/Pt) , 7te. tttt## 
Bt4©±ffi©-g&£:. ±&&m6<DMffi<t> 2*>\Z. & 
iST 5EH&JS 5 c ©±gg&Jg 6 Wifi©«Ht(CSW6 

nfcA7^->3>i (s i om ci©«t^ 

K, TSB&JS 3 &tf±a$&lli 6 t. t£«#iSJ8l4 tlcj; 

C©M I M+tA->? 5 1 tt, SffiIHgB2 1 ©/6ffi± 
K, 0*0. fl:^4b¥«#Sfi 1 OfiSft«»C«tt6 
nTU-2>©-C. MIM*t/ty^5 l©±380^y>"< 
— v-a >K7©iftSfi, 0 a. 10 

*5. ±SB^S6©KJP«, MIM+t/V>?5 1©RF 

6©±®©Eati. SE*«t/"J -><^^V'f 
iSSlCfflH^nSM I M+^^->^©±ffl^R©ffi««t 
0fc/hS^fc©T»5. b#>U SISft:»K4©Jl$ 

n*M I M+r/X->^5 2©SSft»K©JPS«fc«9t). 
+»Ci<«)S3«TH4©Tr. MIM*tA->jr5 1 

50 +t^y*S2«t5fc. fO«a«**<ft9Tt»4. 
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•[0 0 4 6] ::t. l<DBQ&?>-<Dmt! 

•i ume>mm&5 o o*>yx hd-a, tsb&R3<d 

T i l£>ISIJI£5 0 0-*>?X hn-A. T8B&JS30) 

p t mvmmz 250 0 :*>^t. h d-a, mm#mm 

4<DS i N^WK/PS: 1 0 0 0*>{f7> h D — A. ±SB 
6S6©T i i©lJ?$ 5 0 Ot>yx (-D-A, ±gg 
&J16CDP tKCDlJ¥£2 5 0 0^>yx ha — A, K 
•r^-ya/lTfflS i Olg|CDI8iJI£ 1 0 0 0*>if 
* OtO, M I M + v/1->^ 5 1 CDS 

Sli8 5 0 0*>tf7> hD-Ai&O. 1500t>^ 
j^hD-A^, MIM*t/1^5lli, It&fy^mfr 

•[0 0 4 7] ^LT. 12H/l7^-/3>K(Si 

on§) t&o. :«)A7j/'<->3>(ir2it ft£ 

^5 0®ai, M I M+t/^y? 5 1 <D3kM, 

•>^— ->3 >l7©S®£l!£3fccD-C&5. /W 

•/^-/a^nffllfli SIS* 

^K2C0ai¥K±(D^:#$T*-5 o ft*5. 5 5a 

a, /iy 3 >bii 2 lessen, t-$7^i 

5 5bfi. AW v"^--> 3 >K1 2KKt*&n. 
yaffil 0 b(7)±ffiCD-gB^(Cfi:M-r-5a>^^ 

•7. i2, mn#wm4tzm-fe>n. t^I3®±b 

o— gg^»cfi:B"r-5a>^^ h*:-;u. 55ctt, aw 
•>^--> 3 >m? , i 2ici9:iten. ±gu^M6<o±ffi 

•[0 0 4 8] Sfc, 13ttfO-ig^>^i'h*-^ 

•1 3 a?3tCl8:tt<=>n. y-htu i\z&mztiT^z> 

&B.&m. 5 a«-E-«-)^*i3>^i7 h*-JU5 5 af*J 

C»lt6ft.' *- 5->^mni o aic»«sn-c»r>*B 

£l&J?i, 5 bH ; E-CD-iS* i n>^i7 hJf:-;W5 5 brtlC 
l&tt'E.n. t-S-yi'til0bl:gI$ntl>5«!:i: 
t>lC. te^£a>*^ h*-JU5 6 brtK^ttetl. T 
BB&jg3tCjgi^£nT^£iei8S&IST'&5. 5 
c «-e<7)-^a>^i7 htf-^S 5 cftlzmfibtl. 

1 6lC^^nT^-5§Si^^Jg. 5 dti^E-© 
-3g**£mJI&S 1 6(C^^nT^.5E^ST* 

&&&m 5a, 5b. 5c. 5 d i±. T i JI 
«D±K A u «Jf S-^tfTtflJjJcSnT^S. 
•[0 0 4 9) tfc, 1 5l^7y^—> 3 >Kl 2it 
fcJC.IB^^KSa. 5b, 5c, Sd^t^Ayy^ 
->3>I (S iONl) fcii. 5 6cliAW 



14 

•>^.-->3 5(C|9:tti£,n. IH^S 5 c <D±ffiO) 

*-SB^tC&B-f'53>^i7 5 5dliAWv"* 

-->3>^1 5IC|gtt^n. IE^«5 d<D±H<£>-gB 

•[0 0 5 0] 1 6tt£gg&j55 c t&m&m5 d 

fcfcttl*aftT^4±IELfcl&*JijfeJR (Ti/Au) 

•. 1 7\tf&mm&mi &\zw.wt>ntz^7-7Vyi> 
•(Au)?<b5. z.n*><»mmm<$zfci 6 iuyy 

•/Hill ft^jro^:/ 'J v"y?V-ri7D&«*g|5lg§ 

•[0 0 5 i ] *mmm i u y-/^^ ? □ 
m+v/n^>^ 5 1 zmzmmLxfrz. it^^m^-b 

5>V7.9 5 OS-fWTSckplcLT&O, VXT\Zi$^ 
X. ^CDI¥fcB£02 (a) ~(i) ti3(a) ~(i) tfc^ 

•[0 0 5 2] $-r, 02(a) jc^-r^ic it^m^m 

•2 1 £>SS$£7 0 0 O*^* hD-AKT-S&e-fi. 

5 0 : 1 ©fl£-f&T7 0 0#p B 1©X>y5 L >^5rfr^-5. 
[0 0 5 3] LT. 02(b) \ZtHT £ 5 \Z. itS®* 

#ftSSla±{C. SiOE Til, PtI, S£ 
IC. S i N«$r, CtDJimTaggLTS^U. 
^*S«1±(C. (Si OIK) 2 a, TBC&M^ 

•(Til, /PtI) 3 a. sSS^I (S i N 

30 S£) 4 a£Jgfi!cTS. 

•[0 0 5 4] ^««:K4 a <DM&'&. 0 2 (c) IC^-T i 

U-^y; h 3 5 Sr^J5£-r^ 0 U-^y; h 3 5 CDJgfS^, 0 2 
<d) {C^fJ: Uy^h3 5 «-|S:^ ^ntzitte®}* 

^Msuii:, t i lip tmt&comx'&mi, 

T, kyXK3 5±l:&SIK (Tig, /Ptl) 6 0 

IC±S15^S (Tiffil. /PtI) 6^^fi)cT^o ^RI 

6 0&tf±gB&K6<Dffi5fi£^. 0 2(e) Ir^-Tct^fC. 
40 ^SI6 OiitblZ^iSZ h3 5&>)y ht7U, $ 

0 2 (f){C^-rctf>IC, ±H6^S 6 »±®SC/fi!l 
mt. ig!7 a©±ffiiic, S i OI8l£&*LTii&§i 
17 aS-Jgfi£T-5. 7 a <D&fiL'&. 0 2(g) fcS 

^-i^fC, PyXh3 65Mlt, -m^<bSfiG30B 
•2 1 (CjgJ5g-r-5M I M+-^/1->^ 5 1 a <DJ\? — ->tf 
£fr5. M I M+t Ay^ 5 1 a J/^-z>y LfcO 
5, ^O/^-XcftoT. &&Bl7a. SjfS*l4 
a. TSS^l3a, 2 a iCX-y ^>^S:ff & 

V>. -e-CDW^, l^iyXh3 6$, O2 -r-y->-^-T^ 
50 TfZ. COfe*, 02(h) iC^1-«to{C, SfiC3SB2 1 
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6THm<D&mtff£lk2tl. SffiDDSC 2 1 ±<Dm%.<Dffi. 
mzu I M**rti'9 5 1 a«gESti5. fc-fc, 
i7 at£fm#ffil4 atOJiy^yi/it. CHF3+0 
2 #X£fflH7tR I EiZ^Ofrttv. £tz> TSB&JS3 
CDXy^>yfi. Ar-f*>©5U>nfT)SU. t&m 

•[0 0 5 5] MI M + r/Sv-* 5 1 a 12 2 

<i) {C^T<t3»C. U>>X l> 3 7 £J&fi£LT. 2 6\Z, 
C Wft^tl#i#Sfi 1 a ± 1 1/ y X F 3 7 ± t C , A 
uGei, Nil. AuIS, JI0>Jli-eJB;fc*»-r*. 
CCDijg^, l/xXh3 7±l;^SI10*5I(SSn^t 
fcfclC. Uv'X h 3 7 T"&fcttTC>&Wb£#j¥*#S 
ffil a±©#««C. 0 a, 10b*« 

JgfiKSns. ^-coco*,, 13 (a) \Zm?£oiz, &f%m 
•1 OttfcClU'v'X h3 7$'J7h^7L. ^(C, 
S^^lSlOa, 1 0 bIC4 0 0° Cifi<W->>^ — 
&ftv. £©<!:#. KK^f&L-T^&M I M* 
Slate. SiN, SiO, Ti, P t &£<Z)ffit8M±<D. 
iHHHTDJSft. ±gB&JS 6 K.tf!itttfl:S!S 

M4 b«. /tyv"C-> 3 >l7 blcj;-3T**>n"0» 
MIM+t^->^5 1ali i/>^-tCj;oT 

•[0 0 5 6] 4 0 O^i^T'COv^-CDCD*,. 03 
<b) (C^T«tptC. M I M*Wt->* 5 1 atlt&<®)¥ 
1 a±t£l/yX hTf£lr>, -?-CDCD5. BUS? 

9. WvX h 3 8 5:<t^!il*«*Ifi 1 a ±CMt 
•5. &i5, h 3 8CD±fecD&IS:&gB#j!>>£>CDig£ 

a. y-ba®i i (Dis-z^KHo-ffrizm^hvcab 

5. 09Atf. S&C3S&2 1 CD&D&*<Z)^$£ 7 0 0 0 
*f->yx hn-AtL M I M*tA->? 5 1 a(Z)it5£ 
$8 5 0 0t>yXhP-AtUci&TH, 0 3(c) 

ic^t\ u-^x h 3 8 <D<t<&®i¥m#g>w. i oKSfts 

»^e.Wi¥*-Sr. 0. 5tfmiStt5. CCDteli. {b 
a (CM I M*W?->^ 5 1 aa«H>« 

&*5, SfiIH]gP2 1 WiSSiM I M*WV>* 5 1 CDiSS 
±JB©J:5fc«£Ttt. 0 2(g) IC^T. US? 

^H3 6©flwt, »fiiae52 wmwuiamoKm 

it, rtf>-><D£t>it&1$tmi:m8Zi:Z*$x.X 1~2 
•[0 0 5 7] L'v'X h 3 8<7)^fi£g, y— hffil 1 * 

^*ffftt>. 0 3(c) KjRT, »«DDg?2 OSr^fig-r 
*. dtllciO. {t^#»«tS«l^Jgj5£$n-5. {b 
Sf5¥ig#g« 1 OJgfiElg. 0 3(c) (C^fJ:o1C. V 
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yXh3 8±i. UvX h 3 8 TttfcftT^fc Wb£<& 
1 ±t»C. Til, AIM. Mofi^, CCD 
*raH3fc**LT, UvX h 3 8±C:&JglS (T i R/ 
AlK/Mol) 1 1 a Sr»fiET-5i:i:t>(C, SteCaBC 

•2 o coHcffi©msc73^«±icy- bmm 1 1 *«Mrr. 
So ^b^^«#s« i ©iisi&^gB^tc. -fb 

•[0 0 5 8] y- h«® 1 1 <DMf$.&, 0 3 (d) (C^T 
:£Jg©tl 1 a ttfcfCl^X h38^'J7ht 
io 7f5, U7ht7S, 03(e) K^-Ti^K. /l->-> 
^->3>112$, fb^¥i»#8« l coasco-gp 
itsvo^mfr vy>vxz 5 orosst, mim 

•[0 0 5 9] Zl7>"<->3>112fflM, 03 
<f) IZ&T* 3>?9h*-;H3aSMUT*^, 

y-hm&i n:E8^Ri 3 4iit§. ia^si 

•3C0tej£{£. 03(g) iC^f. 3>^i7h*-;U5 5 
a, 5 5b, 5 6b,5 5c&Mn. dCOig^, g 
fi[H8B2 1 CO/gffi±ICM I M^^M->^ 5 IfiWfiLZtl 

•[0060] cne>con>^^ h*-;uoojgfi£^. 03 

<g) lC^TJ;e>fC, Kigj!&/15a, 5b, 5c, 5d£ 
/^->MLT> EM!5a, 5b. 5c, 5dS 
/V;J"(->3>I1 2 ± CIS (:)-££<*; fed. iE^^P 
6 aOO-5g^^--5-yi7m<il 0 atC^^L. SB^^S 
6 bffl-S^-$7i'fIl 0 b(C«^U. EtlftJR 
5b©«l*£T»£fll3<D-ai;:SttU GIA&M 5 c 

0 3(h) (C^-Tck^lr. fiBiS^J15 a, 5 b, 5 c, 5 
so d±iEi©^Si 3±. n«; ^^--> 3 >^ l 

•2±<D-gKlC, M-y->^--> 3 >I1 5 a£ft3*-r-5. 
M7>"<->3>Sl5a©StS, 01. 0 3 (i) (C 
jjrT, 3>^i7 h*-;U5 6 c, 5 5d^yy^— > 
3>ll5a lcjgfi£-r-5o cncick 9. ->a 
fRl 5«^tl5. ^E-cocd^. ^fMIl 6*. 
SM15 c «tEH^«5 d ttftaiUT. |& 
tMIl 6±(CX7^'J^^1 7^^EE-r-5. CCO^ 
*. 1 CO t / U > y ^ V-f i7 D ft JR«|B||ft^f^St 

40 -[0 0 6 1 ] ±j£ CD<fc 5 »C. *^«S| 1 CQ*tt[5|g§Tli. 
{b^¥*»Sfi l*iSffi03SB2 1 MIM+t 

/t->^5 i^*sd3S52 ico)£E±jciS:^e»n. -fb^ta 

*lfth7>/^^5 0ii'. <b^^*^«:S« 1 coig© 
^^ICiSltenTCsSCD-C. fb-&tl#^«« 1 COS5 
S^tSB^A^COM I M + t/V/'i' 5 1 <DM£&. ±IBCO 
i«g:m:gP»<!:*«IH]SB2 1 co/SffiiCOgHcO^^rtT/h 

^<i?#s. dcoif-s*. dr-hmmi i*Bmrz>i&. 

1/yX h 3 8CQS5££fi<T#fc#. UvX h 3 8 

so ic)gfiK^nfcy- H/t^->cD^*iE5iicT-#. :n 
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Kcko. Mil i zmmt£®.m.\zM 

•[0 0 6 2] 2£1C, SliSfiSJ 1 CD«*aisl!STte. S«D3 
952 lCOfeffirt^cOM I M*Wt->*5 lOiSjJt, S 

«DDge2 1 (Dfemfr^wtGw^mfrhyyi;** 5 o 

<OS5££^TTi&-5CDT. kvT. h 3 8 CD i IB COS S ft SB 
ttA^CDiSi;*^ M I M*\rtis5> 5 1 OASlCHffft 
<, y-hmffil i<o»Sfc:j£:i;T»»&*cfca«T** 

•[0 0 6 3] *Jg^J 1 0*tt(eJ?S©S!jg^ft-C 

tt. ft***»# 5 0 **«til»t:. T 

BB&JSBI3 a^MU TgG£SBi3 a-'fcttHT±KK 

0)&o\Z. MIM*-WV>*©TSI5&JSI8S£. *fc£4fr¥ 
3l<*:8ffiCtt«fLfe(D%fC. ±gBft£tl¥il§s#S«fr<=> 

fc<fcD. dtitciO. iJ7ht7I§, U^h€Nt 
ST*I8tt£©*UDJMIrt>*fl:»rti, TS5&HI8I3 a 
tt£«#»K4<hCDF B 1fcSAT3C<h£l*ltT£, CCD 

a§m#»lg4CDffiiJP£»<T#. MIM+t/V/^Sl 

•[0 0 6 4] S&fc, *SS«SJ 1 0>ft«laItt0>Big#£-? 
tt. «B»l8t2a. TSB&Si«3a, |jfm#Ig&4a, ±« 
&I6> *6#«7 at, <fc£fc¥*M** ffi 1 a±tr^fi£ 
bifc©^, rn^ffllffl'SSOM I M*r*r\is9 5 1 © 

M+t/v>^5u»uu ■?-©©•£> ±tB©&igi£i& 

5©T, ±JEOBl 0T*-r««®tt©«ii*ft©«t5 

M^h7>y^^ 5 0O*ffl©/V;5"C->a >tt 
**. T»*JRBI©l»*-r*«»T*tonft:<ftO. CCD 
I**. Tg&&KlSS3 a««£t«R(Oj|fl«rtt. /^y-> 
-<-/3 >flti 2 ±K8ie>ft ±fB5£g#ii:: 

£oT, M I M* + 7V>* 5 1 K#aMF«#56£L£< 

•[0 0 6 5] ±e^KSMrax»M«K«-r«. ± 
E&Kfloiifxgi&Ttt. MiM+t^si ©sis 

*»K4JC. S iNISffl^TUSA*. S i NBt©ftfc> 

oic. fb^&¥3S#h 5 ozM&L-rzm&sk 

±OiftflrTfl;^«*»#*«±K»J«Sn*. B a S r 
Ti03i^SrTiOjl, JtBTaOKSffll> 
T. ±IBM I M + t^">^ 5 1 JfijJSlEl/TfcJ;^. 
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•[0 0 6 6] »m^Ko>»m^&it. mm 

H±©»6 0 0' ceMtSuian, ±ffiSllg^|co 
iSig73ftil^^T*^. 

• [0 0 6 7 ] c©j:5c. ±$&<n&m : £mn#mm4{z 

M*WV>*5 1 £»J«l,fcffl-6, h 7 > 

5 0 fc, MI M+t/ty? 5 1 gjgj£-r&|R®K*&5- 
K±©JafllT?»riET#. Sf«»»K41C. B a S r T i 

•[0 0 6 8] tUT, *«»«O*«0BSTI4. ±8B© 
It), gimf£»K4&. BaSrTi03^SrTiO 
3 « "^fcttT a 0T««ttl>4O-C. M I M*r/V> 

##<tLT. SiNC0tr«^7. 0 T$)^cO{C»L 
T, B a S r T i O3 © £ r \Z$j 1 0 0T*«5. 
20 -[0 0 6 9] «S©3C»«tLT. ±te^JS^J<^m 

fllODj&CDM I M^t^y^ 5 1 <Ditt>K) \Z, m&l&tn 

•[0 0 7 0] £<=>IC. ffico^JgfisjtLT, ±fBSSI60lJ© 
30 *«|gg&©3>*£ h*-jU5 5 c©g&/j\£< L,T. 
±»**6 0>±ffi©— E«fiMSc«)-ll:j| 

•[0 0 7 1 ] HiS^I 2 . 04, H6(l) fi. 2 CO 

@g§T&0. M I M+ yJ' h 7 >y 

{k^ft¥«*Sffi±lC*Q^filcLfc=bC0T* 

40 [0072] 04. 06(f) C&t>T. ni&MlRZMj£ 

&wtmcnn<D'b<Diz, mmm 1 iz&w z>b<ntm& 

<Dt>COT*-5. 6 Ate±gB&JgT&0. CCO±gB 

^S6A(i, *Jgfi»|l©±fi5&JS6©IRJP*. MIM+ 
tAy^5 1 Aro!S5$tC*»Sr^^:^«fc^H»< Ufc 
fcCOT^O, CCOit*. MIM+tAy^S l©RFi 

A«. iSm^»M4C0±ffiC0-gB<h. ±Si5^SI6 ACOfflU 
ffiatf±ffiO— »i. $SfC. ^-T-5E«^JS5 eCO 
±ge^S 6 AttifiCDffigffi i tclStt -y ->^- -> 3 

50 (S i OK) T**. Lt, 5 lAtt. ±gg^Jl 
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€ A&±mmMt-rz>M i m*-t a->*t*3. 

•[0 0 7 3] Sfc. 12Att;Vr>^->3>I (S i 
ONi) T&D, :»/Vr>^-y3>ii2li {b£ 

4&¥3?f*:S«l bC0SBCD-g]5£»O tt fcfC. fb&t) 
*i#h7>-/Xi'5 0©8IiMIM*tny?5 1 

Ki2A«^iptt. ^(ommmmtfi, &nftmm4<D& 
*bej: o*#< tzzmt* t4oTi>s.. 

•[0 0 7 4] *fc, 5 5 ett±SB&K6 ACQ±ffiCD-gB 
•1 0 btc&g&£*XT^£ faM*n>?>7 h* 

-;U5 6 brt(c^:tte.n. TBB^K3ic^snTv^ 

E8a&JST&£. 5ett, ^-CD-SgSm^y- h 

*-;P5 5 eftlCaSttetl. ±g&&«6 Aic&^nr 

k>*tt"feic. i 6Afc«ttsnTv> 

5EH^S-CS2>. 75:43, E«^i5 f, 5 e tt, Ti 
©■©±K:Au©«*«ttT*l«SttT^*. ifc, SB 
5 e CDKJPtt, MIM*t^5 1A©RFfl 

•[0 0 7 5] ifc, 15AI1 /Vvy^— >3>Il 2 
AttfcK, m&&m5 a. 5 f, 5e, 5d£&5A 
7>"<->3>l(SiONI) T&£. SSK. 16 

Att. sh&jss e tmifc&ms dtizHtf&ztix^z 
±.fWfzf&nm&m di/Aui , 1 7a», t&nm 

Ml 6 AlCtStt^nfcXTyU yv (Au) 
Uneffl^il^Il 6 AtI77''J7yl 7A<htt. 
HElS«10«di:n«»C, TSP^B3(DA-^->x^v' 

•[0 0 7 6] JfclC, HM^J2(D^y 'J->y^V>f truWL 
»C*H>T. *CD§¥Sffl£0 5 (a) ~(g) t|6(a)~(f) 

fcj;::^-r&»fffi0£ffl^Tiftirf£. 

•[0 0 7 7 ] 15(a) (C^Ti? IC, -fb^^^ 

*s«ic±ic, sioi, Tii, pti, ssk, 
a«ic±ir. mm. (siod 2b. TSB&siSi 

•(Til, /Pti) 3 B. &«#lg| (S i N 

m 4 b£J£j&-f-5. 

•to o 7 8] mn#m4 b<DBf$.m. 05 a>) ic^-r<t 
oic. uvx i> 3 5 A&mn#m4 btzm^vx. ±se 

&M6A€£ffim<D±S£M6&ntt<&StH-r. flit 
#^4 b±Ofe-5M«tC^iE!E-r-5ti;fclC. l^T. h 3 
6 A±(C&Jg]^6 0£Mf$.-?Z>. *<D<D*>. &JSK6 0 
t,tt)l;Uy^h35A*U7h*7l„ 15(c) \Z^ 

0 5(d) K^-f<fc5lC. l/y7h3 6A«fltl 
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T. h 3 6 Aroyt^->fC«£oT. *6SN&7b. 

RtM4b, TSB^«^3B. «fii&ilgi2 Blcxy^ 
y£ff&5. ^©*S£, {b£^¥«l#g«l B±K. M 
•I M*-WV>* 51*SM^tl5. 
•[0 0 7 9] MI M+t^'/i' 5 1 CDfl2fi£&. El 5 (e) 
»C^T«fc^(C, l/-yXh3 6A$iSLm, 0 5 

<n , (g) ti6 (a) tiz7jk-r£o\z. ^mmitmm 

©1ST, bttbizlt&Vo¥m# 
f7>y^? 5 0 ZMffcTZ. -ffcfc*., MIM+t^ 
10 5 1 b tffc&UfiMfi 1 b±t^ hTS 

ofc©-^, il/yX h©y- hWUiyX hA* — >&W 
f&-TZ>Z\£lz£Q. L-^X h 3 8 AStJEMcL. £<=>(;:. 
S&GDgi52 OSrJfcBJtLfcCD^y- hSUl 1 *»ric"T 

•[0 0 8 0] fit, 0 6 (b) (C^-TipfC, Ay->^ 
->3^12CS, -fb^#3¥«#S«l bCDSffico- 
BBfri:. -fb^¥«#:h7>v7;^ 5 0©affit, MI 
M+t/V^5 1 b<D^c5t{cS«fr-5o 
•[0 0 8 1 ] Ay a >ffill 2CfflMS, 06 

20 <c) \Z7*^£o\Z, 9 V~fo—)V 1 3 all, Ay. 

i"<->3>I12BS®^n<!:i:fci:, EMU 

•3 £jg/&-r-&. mm&m i 3 <d&i&&, 06(d) ic^-t 

it'StC, 3>^i7 h*-;i/5 5 a, 5 5 b. 5 6 b, 5 
5e5MLT, /Vr/^->3>112AJMt5 
ttfclC. idi&&JS5 a, 5d, 5e, 5 f SMT 
-^©cd^. 0 6 (e)(r^Tct^(C. Ay->^— ->3 
i>I15BJS«b, 04, 06(f) IC^T. 

3>?J'K*-)l'5 6c, 5 5dS/Vyy^—/a>i 
•1 5Bl:Mf§. dtltCiO. Ay v^--> 3 >Jg| 1 

S!^«5eiEMI5dtl:^bt, £6tC, 

6A±i:i77'J7yl 7A£ffSn. £© 

•[0 0 8 2] ZL<D<i:5\Z. ±gB&®6 Art*. M I M*f 
A->:?5 1 AOTi9i$(C%i'^S$:^^.^^»STS0. 
EMJR 5 e WKJ5*«. ±MS6 A©Ki¥«±t?*-5 
©T, •fb^#l¥iS^h5>vX^5 0S:^f-5I^IC. 
M I M**/V>? 5 1 2rK5 V 3 8 A(7)il5$^. 

40 ±g|$&jl6 A^«< b7c»»<T^. cntCJ:0. 

* h 3 8 AtC^JSE^tlfcy- hrtf-XDBtf.&'iEmz 
T^. ZKD^m, iE*at»ttoy- Mil 1 £H£«ft 

±&&m6 AommsAt-n&ziiiLbiz* mim*^ 

•>i?5 1 A©RF«^<£+^(C/In^<-C#-5^#$T* 
5£>-C, ±IB(0^m<i:<J: ; blC. M I M + -^ 5 1 CD 

•[0 0 8 3] ^43, *ffi0y2OOM I M+tAv? 5 1 A 
Ttt. Hffigy 1 COM I M+t/ty^ 5 1 iJt^CT. ±gK 

so &Kc9K)?r v ctt«-»< L/T^**». mm. ±SB&jgan 
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K2©PJ¥£5 0 0*>? 7. hP-A. TSB&Jg3©ISi 

•1 0 0 0t>^hn-A, X8B&JS6 A©lgJP£5 0 
fl^y^XbD-A. /1-yi"<- ->3 >K7 A©^JI£ 
5 0 0^t>ifX hP-itlt, MIM+t^x?51 
A©J?<?>-£0. 5(imiT5. £©<fc?&, KJP©J8H* 
#£<£ffl-r&Jf M I U**rKzs9 5 1 AffiRFi 

+»IC/jN$<-T-5fcto. E&&JS5 e©BiJP£. 
•2 5 0 0t>yx hn-AitS. 
•CO 0 8 4] *JSflfd2«3*SllHl!ST«, 
^4 ICS I Niiffl^Tl^*«, ±K!i»*Jfi^J 1 
tW«, iSS«:»K4lC. BaSrTi03i^SrT 
i03K. StHTaOl*fflHTfeJ:< 1 entCJ: 

•[0 0 8 5] ^ etc. mmm 2 <Dmm®m-v\z. nm&i 
5 1 A©ft*>DK. Mttttt*. mfcmm?<D£o 

Ri;*jS-CHi6T*4©T?, »K«taRtXjBe#3g^© 
jE*tt»«0!>y- h«« 1 1 * 
•[0 0 8 6] ft*s, ±xE©fHSg0iJ 1 o**ig»t:*v»T 
* * let * tifclc, Ei^S5 cco^iP^. E*&1K 

E3SB2 1 0»«3a*0*S*. /M*<T#*«&**«* 

s. 

•[0 0 8 7] 

•1) Kcfcntf. 5»^s/t«tg«j^t. h7>^ 

ifclciiHT. *Rfc»#ieBfc»#<fc«*-r*±ES 
U5>X hfc±BI/W h±«>±EttSffitt£«|»£LT 

±B8fK©«*©±fc:±E*«*»j«-«-*iSi*£tr 
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±E«afc8B#<*:±Bteaft8l5a-<!:©a3S©fi 

6£trt-c/jxs<-c*. fcofca, ±ieu^7. 

±DiE^*m©±E««£«fc9IE«fc&Bfc:»jfc 
•[0 0 8 8] #fg>iH©*«[HlK («*«2) (CJ;n«. 

±e v ax b * ±g h 7 > v 5 ^ * <ommn 9 — > * w-r 

^±t±E3rBO*«±tlc*»LT. ±B««K±E 
20 f©±B»R&»#a>e©j*$fc. ±E»R£«fl'£-k 

* h©i«5;*£ffi<T£fc#, ±ffiUy^H©±E(|lA 
^->t«t0iE«»C»j«-C*. £©SS*. <fcOIEiS&J& 

•[0 0 8 93 *%^©««|eISS (tt*^3) IC«fctt«. 

E£»*^*fcttB«»«^*±EftR&»#»;:»J«U 
T, cntiESIfiiSI/y^ -?-©©£> m 

K05-6©±E*a«t«»±©Bfliro«**a[-5 

t. ±EM«ir±Eh7>v J x^©i|g$jgrit-r-2>::t 

iCctO. SOLVIT* h©JP££. ±Eh5>^j'ffla 

40 J: 0iE*»C#j5fcT*, £©ig^. J: 0 jE*ft 

«M*©±E««£J:0jE«fcfl«K:#j£-e*«3&*a«* 
4. 

•[0 0 9 0] *^^©«aiEl8S©Sii^ffi (IS#JS4) 

* SS± (c t x ^ -5 »«1h1?S ^ S? jg-f -S ^fe IC 
*5l^T. ±ES»*^*fcttOBft*^*±E*«±ic» 

©^tC±E h v y iJX ? £_tE£fi±K Uerr 418 i: 
ft*t»t)OtUfcOT. ft*fcl©£«®8&©Sii:£i£© 
50 «fc^(c. ±Ea»*^*fctttiib* : F<0»J««t«lC. ±E 
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±Eg»^£fclitgft3i^©*l::gAb&< & 

•[0 0 9 1] *X9iC!>J|MllelB0Hjft:&& (l»*«5) 
CfcfUi. ±E*«®?S©KjS*ii (»#J£4) lc*5V> 

<5±EIgte. ±fBS««Eora-^«©±lC^l/i^ io 
ISn (n»il£*±©£;lc©ef&) ©JSMKtt*;!©!®/* 
i£-©©£. ±E&Ktt#©±ES«-h©f?rfS 

^7>^x>*±83Sfi±ic^ : r-5±ffix8«. ±e 

WS©«*«*©±EX«±.©»«fc±E H5>yX^ 
£JI2JST£fc©T;&3©-?, «E5fc{aj©*«lHlS§©SiiS;£ 
*£i©J;5K. iESKj^^S^^W^^OT^fiE^tC, 

±E#Mttttfl>WK:fflAUfc<fc9, ;mf::J;9. ±E 

fc, ±a©Hi o (c^rmffliHiss<DSjt^a<o«t p 

±Eh7>S>X**tt'31MMI*rff<Utt<Tt>. ±E 

[0 0 9 2] *X91<Dft!Xilltt<Z>S(jfi#& (It#3i 6 ) 
KJ:ntf. ±E*S[eJ?S©8JjS^ffi (M&9I4) 30 

5±ieiilt ±E§i&5!i^££tei£»)iSt^£Sfll©ig 

S«±i:»J*-r*±El8tt. ±!Bh7>y7^^1 
©iBS«T©Sfl 2 ©itS-t?±ES«tC^firt-2> fc©T& 
5©T, ±ES»* ; F*fcttlllft* : Ft«ll«-r**« 
1C, BaS r T i O3 , S r T i O3 ; *fcfiT a Offl 

*-5&. iESBioaaaioiattT^rtanst)®*: 

>MfcT 

•[0 0 9 3] *^?«©««IhI!S (Ht*£7) JCtntt. 

A*. ±Et>7>v**Jgi£l$©iB£«fcDt>«ifiT±ES 
fi±tCJgfiKStlfe. BaSrTi03, S r T i O3, 
ifcttTaO*»6a*tiO?*40T. settles iN 
£&ffl-f*«£<k9*>. ±E*Wl->*©£fi£if*T 50 
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•[0 0 94] #3e9!©ffi«[a8©Kiis57?& (»*«8) 
CJ:ntf. Sft^^ tfcttlBi*ft. h7>yx?t 

lit, Rl/yx h©3%©±BS*©iS»0«*S* 

I/^->S*t*J:3/^-r>milt. ±E 
/'?^-->y^nfc±EU-v ? X h±t±EBr»©*«± 
fcK««*m***U ^©©*,. 'J7ht7l;J:0± 
ES«*^±El^v7. h£±EL-vX h±©±E«S« 
«£*H**bT±E3fR©«*Ul;:±EK7>S>**fl!> 

flM*jMftr<&xa&; ±eu 7 b*7<D<D*>±&nm 
tto««©»aK±©j»$©*j(iffl»s±Eoj»^iM)e 

©«a±tCJgJ&T£X8t££tf*>©<!:Lfc©T. ±E 
i/vX €:±E»8ltt©«aoa»r»»tt<T*, 
Sl/^KOl5S$fi<TSt» 1 ±El^7.b©-tE 

««/^^->*«fcOiE«ic:»rt-r*. ::©*££. ±die 
«fc»#©±E h 5 >^X^O*ffi* J: 0 lEittefigK 

•[0 0 9 5] #3§9§©*«[E]!&©g!it7J& (tt$a9) 
iCckntf. ±E^*leIgS©±EKjfi*te («#>£8) \Z 
*V»T. ±ES»*^*fctt«IMt : pJ&*, ^-©±saici9 
^roflJftS+t^y^t^t), ±E$SgB#© 
»S3&»±E»BMR©««©»S£il±-C*0. ±E 

o-c. ±Eu^h©i(s«, ±E»K«©«a©ai^ 

**©«&££ 9 jE6ttcfl£fi£T#. MStlfci 
E*«0BTtt, ±E*JR«*fKJ:oT. MStlfcl 
E+t/iy^fflRF^, »fjE0!)lt£iiTK:-c#*«4* 

•[0 0 9 6] #SE9l©*fBla]g& (8t#«l 0) icfctx 

±K*«»j«UT^**«igBCijv»T. ±ES»*^ 

*feu«M3k?a. ■*©±«fc«Ktt©«a£*-r* ! b 

©T£9> ±E«a±1C-hE«a©JPSJU±©JP3©& 
R»*fa*Rtt&nT^*©T, ±ESft$f*fcttttKi 

•€■©©*». Bl'v'X h©-3^©Bfg©«l££*-58B#£ 
iil/T, ±E^HS±Eh7>y^^©«S/^ 
->*#-r^«k5/t^-^>^L. a sir. 
iEl/y^ h±t±Eflf»©«*±t»c«#LfcO!)-6. 
dhGUS?* Hi±El/-yX h±©«aa&&&'J7 
7l/T, ±Em«IC±Eh7>v J X^©«aSr^jSL. 

^©©^. ±E»««o«s±»c±e*R«»t»j«-r 
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•(0 0 9 7] *»^co*«(eI!S 1 1 ) K<tn 

±fB**[e|gS (i*«10) ICfcHT, ±fBS»^ 

mo&tt&m£LT> ifBl^X h£±tBb5>:xX* 
mffiSBttSrifBU-^T. h±i±IB^S<7)««±i:»C»» 

££K J: D. ±E»*R©*II«:»< LT 
H4#. ±EU>>7. h££ 9 <£ CiniCJcO. ± 20 

IBUvX hCD±iEHffiA^->S:d:«3IE«St^fiET#, ft. 4 

=k9IE«&imcD±E«®£=fcOIEfiSftftg 

*. 

•[01] ^-mm^mmuz^^^^ yy»^7<? 

•[02] 1 Cct 5€y U y 7 
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•[^4] #i£9i©sii60ij 2 ic u y-^v-c * 

•[05] *^^CD*M01J2IC«k^>^y U->.y/7-7^/; 
•[0 6] 0 5 1C^<, *5£W<Dm&m2iZ£Z* : ; U 

•[07] 86*091;: istt*^/ "J ->.y^-7-f ? □ 
@!§ro«i§£,Tc-f #rffi0T'& S. 
•[08] Se*W(C*5tt-5^y 'J ->7^v-f i7 Di£*« 
@S§WSjgXS*^-r»rffi0T-$.^. 

•[09] 08tc^<. se^tctJtt-s^y u ->-^^t 

•[0io] ft*<£§aigigrotoco0y£^-r®r®0T$> 
5. 

•c^wsttW] 

•i,ib it&®*m#&&. 2 &mm. 3 tsb& 

5«**K, 5a, 5b, 5c, 5d, 5e, 
5f 6, 6A ±SB&J1. 7, 7A /iy 

•>^--> 3 >m. 10 a, 10b 1 

•1 y-hmm, 12, 12A /t7-M-y3>i, 

•13 &JHEigjL 15, 15A/Vyy«:->3>I, 1 
6, 16A i&fiJi&K, 17, 17A 17 7'J'V 
V. 5 0 <b£**MH*h5>5>**. 5 1, 5 1A 
MIM+t/ty^, 5 5a, 5 5b, 5 5c, 5 5d, 
55 e, 56 b, 56c zi h*— ;k 
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•[01] 




1 : <k-&*B*35f**« 

2 : 

3 : TSteS 

5a.5b.5c5d : Et££fK 

7 : /t? 5"N*-*>3 >H 
10a.10b: *-*>-y*«« 
11 : V- h«« 

12.12A : /t-/ ->at- *> 3 >fi| 

13 : &*se» 

15 I /t-yy^-ya >& 

17: i7-^g »j; 

50Mfc£tt¥*#b-7>s;.** 
51 : MIM* 

55a,55b f 55c,55d,56b,56c :=J>*?h*-;u 




7A 



ib:<k^*^*{*«:1S 
5e.5f : teti&m 

6A : _b*Bfe« 

7A : vt 7 s^xc- «> a >k 
12A : v^c— v a >fi 

13 : &SE# 
15A : ;t 7 yA'-V3> 
16A : 

17A : X7*-^f'J 7^ 
51A : MIM**yt*>* 
55a: 3>*? h*-^ 



'[03] 



(a) (d) (g) 




06) 



ftPflSF 8-111377 




•[126] 




(17) 



1SRJ¥8- 1 113 7 7 




12 



(18) 



t$M¥8 _ 111377 



(si) int. ci. «• mmn frftmmm^ fi smmjamm 

• H0 1L 21/768 
27/04 
21/822 

29/40 A 

H 0 1 L 27/04 C 



